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Abstract: Like most central banks, the European Central Bank makes and implements its 

monetary policy decisions by adjusting its targets for short-term interest rates in response to 

information gleaned from a wide range of macroeconomic indicators and projections.  Unlike 

other central banks, however, the ECB also monitors money growth as a “cross check” against 

the macroeconomic analysis that guides its policies of interest rate management.  This paper 

argues that making further use of this “second pillar” would help the ECB to better achieve its 

nominal objectives in the present environment of exceptionally low interest rates.  By modifying 

the “P-star” framework – a small-scale model with Quantity Theory foundations – the paper 

shows how the ECB could set a quantitative “reference value” for Divisia money growth to 

stabilize nominal spending around a target path, even while its traditional interest rate policies 

are constrained by the zero lower bound. 
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1. Introduction 

Most central banks implement their monetary policy decisions by setting targets for short-term 

interest rates.  To keep inflation close to its medium-term target of two percent, the European 

Central Bank (ECB) adjusts its interest rate targets on the basis of a variety of macroeconomic 

indicators and projections.  The ECB complements its interest rate strategy, however, within a 

“two-pillar” approach that also monitors the behavior of the money supply.  In particular, the 

behavior of money is meant to serve as a longer-run “cross-check” on the accumulated influence 

of its interest rate decisions on the inflation objective.1  Assigning this role to money is 

motivated by the Quantity Theory prediction that inflation ultimately is determined by the rate of 

growth in the money supply.  Monitoring money growth as an indicator or “reference” variable 

serves as a check on whether a series of short-run decisions about settings for its interest rate 

target is moving the ECB away from achieving its goal of price stability. 

 Recent events have placed great stress on traditional interest rate management, the “first 

pillar” of ECB strategy.  In particular, the global financial crisis of 2008-9 and Europe’s own 

sovereign debt crisis that followed prompted the ECB to lower the policy rate on its deposit 

facility to just 0.25 percent in 2009, then all the way to zero in 2012.2  Despite these 

exceptionally low interest rates, Euro Area inflation continued to run persistently below the 

Bank’s two-percent target, and both nominal and real GDP growth failed to return to levels 

experienced previously. 

                                                        
1 Gerlach (2004) and Issing (2006) discuss the ECB policy strategy and the motivations for it in 
greater detail. 
 
2 Gerlach and Lewis (2014), Hartmann and Smets (2018), and Lengwiler and Orphanides (2020) 
describe in more detail new the challenges that confronted the ECB as policy rates approached 
zero beginning in 2008. 
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 While, in theory, the zero interest rate on currency sets a lower bound on short-term 

nominal interest rates, the added convenience to banks of holding funds on deposit at the central 

bank instead of in the form of vault cash appears, in practice, to have allowed policy rates to fall 

into modestly negative territory in many economies.3  In fact, in response to continued sluggish 

growth and inflation, the ECB lowered its deposit rate to -0.1 percent in 2014 and followed with 

a series of steps reducing it to -0.5 percent, where it stands today.  Although these further cuts in 

policy rates may have provided some additional monetary stimulus, their modest size and 

gradual timing underscore that the zero lower bound has impeded the ECB’s ability to achieve its 

stabilization objectives. 

 These observations lead naturally to the question of whether, by shifting more of its 

emphasis to the second pillar of its policy strategy, the ECB might have been able to exploit 

Quantity Theoretic links between money growth and either nominal spending or inflation to 

better achieve its stabilization goals for those variables.  Figure 1, which plots several Divisia 

monetary aggregates constructed by Darvas (2014, 2015), indicates that growth in these 

measures has been slower over much of the period since 2008.  Thus, while policy rates at or 

below zero are consistent with the popular view that the ECB has done “whatever it takes” to 

facilitate the economy’s recovery from the financial and sovereign debt crisis, the patterns in 

money growth suggest, to the contrary, that monetary policy has been insufficiently 

accommodative or even perversely restrictive.  From this perspective, it seems possible that the 

ECB could have conducted monetary policy more effectively throughout this period if it had 

placed greater emphasis on its second pillar and set quantitative reference values for money 

growth consistent with its intermediate-term stabilization objectives. 

                                                        
3 Jackson (2015) surveys the international experience with negative policy rates. 
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 To explore this possibility in more detail, this paper employs a framework outlined by 

Working (1923) and used, with only minor modifications, by Hallman et al. (1991) in the “P-

star” model.  Orphanides and Porter (2000) extend the P-star model to accommodate shifts in 

monetary velocity; Belongia and Ireland (2015) make further modifications to address the 

question of whether the framework could be used to target nominal GDP (NGDP).  Consistent 

with the logic behind the ECB’s decision to monitor the behavior of money, the P-star model is 

based on the Equation of Exchange and is meant to allow a policymaker to evaluate whether a 

value for the money stock is consistent with a chosen target path for the aggregate nominal price 

level or nominal spending.  Drawing further on the same logic, the model also can be used to 

identify a numerical value for the money stock that, after accounting for slow-moving trends in 

velocity, serves as a reliable reference point in achieving the central bank’s nominal stabilization 

objectives. 

 Here, the P-star model is used in conjunction with newly-available Divisia monetary 

aggregates for the Euro Area to evaluate this strategy’s usefulness relative to the ECB’s current 

objectives for the price level (or its rate of change) as well as an alternative goal for nominal 

GDP.  The use of Divisia monetary aggregates is motivated by the erratic behavior of simple-

sum data attributable to their construction and questions that measurement error raise about the 

robustness of some of the existing research that attempts to link money to output, nominal 

spending, or the price level in the Euro Area.4 

                                                        
4 Barnett (1980, 2012) present detailed discussions of measurement error in traditional simple-
sum aggregates and the construction of Divisia indexes of monetary service flows.  Belongia 
(1996) and Hendrickson (2014) offer examples of how inferences about the influence of money 
on aggregate activity depend crucially on this measurement issue. 
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 The discussion below explains the basic analytics of Working’s framework and discusses 

how it can be applied to the goal of stabilizing the price level or the level of nominal GDP.  This 

is followed by a set of results based on the same regressions used by Hallman et al. (1991) to 

examine whether movements in Divisia monetary aggregates precede movements in the price 

level and nominal income.  The P-star model is then used to derive reference paths for the 

monetary aggregates that are implied by this policy framework.  Comparisons of these implied 

paths to actual paths taken by the Divisia monetary aggregates allow judgments to be made about 

whether, zero or even negative policy rates notwithstanding, the ECB’s monetary policies were 

“too accommodative,” “too restrictive,” or “on target” relative to either nominal objective. 

 These results from the Euro Area are consistent with those obtained for the United States 

in Belongia and Ireland (2015, 2017) and highlight links between Divisia money and nominal 

spending that are stronger than those between Divisia money and the price level.  The general 

conclusion is that, even when interest rate policies are constrained by the zero lower bound, the 

ECB could pursue its nominal stabilization objectives by using the P-star model to set 

quantitative reference values for Divisia money.  Implementing this extension to the two-pillar 

approach, however, would likely require the ECB to augment its existing goal for inflation with 

one for nominal GDP growth as well.5 

In previous research, Altimari (2001), Gerlach (2004), Assenmacher-Wesche and Gerlach 

(2006, 2008), Kaufmann and Kugler (2008, 2009), and Hall et al. (2009) find that variations in 

the quantity of money are important influences on inflation within the Euro Area.  Similarly, 

Benchimol and Fourçans (2012) and Karfakis (2013) provide evidence of links between Euro 

                                                        
5 Blot et al. (2015), Hughes-Hallett (2015), and Lechthaler et al. (2015) discuss whether nominal 
GDP targeting is an appropriate objective for monetary policy in the Euro Area. 
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Area money growth and output.  These papers support the popular, pre-crisis conception of the 

ECB’s second pillar.  They confirm, in particular, that monitoring money growth can provide a 

useful cross-check against macroeconomic forecasts generated from a wider range of 

nonmonetary data.  Trecoci and Vega (2000), Gerlach and Svensson (2003), and Czudaj (2011) 

focus specifically on the application of the P-star model to ECB policy and find a role for money 

as an indicator variable.  Because these studies draw on data from samples prior to the financial 

crisis of 2008, the present analysis can be viewed, in part, as extending these previous analyses 

by assessing the information content of Euro Area monetary aggregates over the most recent 

period when the zero lower bound constraint might have made the ECB’s second pillar even 

more useful from an operational perspective. 

 Previous studies investigating the link between Divisia monetary aggregates and inflation 

in the Euro Area include Stracca (2004), Maki-Franti (2007), and Binner et al. (2009).6  Binner et 

al. (2009) also conduct tests of weak separability as a condition for creating an aggregate and 

find that Divisia M2 and M3 satisfy this condition but Divisia M1 does not.  In work most 

closely related to the present study, Darvas (2014, 2015) constructs the Euro Area Divisia 

monetary aggregates that also are employed here, and shows they are useful in identifying the 

effects ECB policy had on output, prices, and interest rates over a 2001 through 2014 sample 

period that includes the start of the zero interest rate episode.  Likewise, Brill et al. (2019) find 

Euro Area Divisia aggregates have predictive content for Euro Area recessions between 2003 

and 2018.  Finally, Lengwiler and Orphanides (2020) argue that slow growth in the broad 

monetary aggregates provides evidence that, despite exceptionally low and even negative interest 

                                                        
6 Papers investigating the link between Divisia aggregates and economic activity in individual 
European countries prior to formation of the Euro Zone appear in Belongia and Binner (2000). 
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rates, Euro Area monetary policy has been insufficiently accommodative over much of the 

period since 2008.  The present study supports these arguments with formal statistical results 

gleaned from the P-star model and suggests Divisia money might serve a useful reference 

variable, especially when the ECB’s traditional interest rate policies are constrained by the zero 

lower bound. 

 

2. Working’s Framework 

During the 1920s, both in the United States and Europe, a considerable amount of research was 

focused on the discovery of a monetary policy rule that would achieve price stability.7  Much of 

the motivation for this work was found in Fisher’s (1923, 1925, 1926) results linking variations 

in the price level to fluctuations in output and employment, results that led Fisher to conclude the 

business cycle reflected a “dance of the dollar” rather than any inherent underlying cyclical 

tendencies of economic activity.  In this spirit, the proposed rules shared the intuition that a 

smooth path for the money supply would be likely to achieve the goal of price stability and, in 

doing so, dampen or eliminate variations in output and employment. 

 Working’s (1923) contribution to this research was the derivation of a specific monetary 

policy rule that identified a value for the money supply consistent with the goal of long-run price 

stability.8  In contrast to other work on this type of policy rule, however, Working presented a 

                                                        
7 Endres and Fleming (1998) discuss the research agenda on quantity-theoretic monetary policy 
rules in Europe, and Hetzel (1985) and Humphrey (2001) discuss the debate on monetary policy 
rules in the United States, in the 1920s.  McCallum (1990) applies his (1988) policy rule, which 
linked a path for the monetary base to nominal spending, to ask whether such a rule might have 
prevented the Great Depression. 
 
8 His proposal was based, in part, on an accumulating set of empirical tests of the Quantity 
Theory that had been reported since 1900.  See Humphrey (1972) for a review of this work. 
 



 7 

method for dealing with lags between changes in money and prices.  In recognition of these lags, 

the proposed policy framework first established a trend for prices and then determined a desired 

path for money that would allow judgments to be made about the relative stance of monetary 

policy.  A quantity of money that implied a value for the logarithm of the ratio of money to 

prices above the desired path would indicate a rising price level and call for contractionary 

action; the need for expansions in the money supply would be indicated when this ratio was 

below the target path. 

 The P-star model proposed by Hallman et al. (1991) updated this earlier work by 

arranging terms in the Equation of Exchange as 

𝑃𝑃"∗ =
𝑀𝑀"𝑉𝑉"∗

𝑄𝑄"∗
, (1) 

where 𝑃𝑃"∗ is the long-run target value for the price level at time 𝑡𝑡, 𝑀𝑀" is the chosen measure of the 

money supply, 𝑉𝑉"∗ is the long-run equilibrium value for velocity, and 𝑄𝑄"∗ is the value for potential 

real GDP.9  Hallman et al. (1991) chose to represent trend velocity as a constant equal to the 

sample mean for the velocity of simple-sum M2.  The empirical failure of the P-star model 

shortly after its publication can be attributed to this assumption.  With slow-moving trends in 

velocity, any link between money and the price level in the long run would be tenuous.  

Orphanides and Porter (2000), in recognition of this problem, revisited the P-star model by 

estimating trend velocity values with a forecasting equation.  They concluded that the essential 

properties of the original P-star model are restored when trend velocity is allowed to vary over 

time.  Therefore, if a central bank’s goal is long-run stability in the price level, it appears as if the 

                                                        
9 Humphrey (1989) discusses other precursors to the P-star model going back to Hume ([1752] 
1977). 
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P-star model might serve as a reference framework if varying trends in velocity can be 

accommodated. 

 Belongia and Ireland (2015) applied the same basic model to the question of nominal 

income targeting through reference to a monetary aggregate.  This alternative goal required a 

rearrangement of the terms in (1) to express the Equation of Exchange as 

𝑌𝑌"∗ = 𝑀𝑀"𝑉𝑉"∗. (2) 

In this case a long-run target value for NDGP 𝑌𝑌"∗ is associated with a value for a Divisia 

monetary aggregate 𝑀𝑀" and an estimated value for that aggregate’s trend velocity 𝑉𝑉"∗.  In this 

work velocity was allowed to vary over time by estimating its trend value with the one-sided 

version of the Hodrick-Prescott (1997) filter described by Stock and Watson (1999).10  Because 

the one-sided variant of the H-P filter only uses data up through period 𝑡𝑡 and imposes the same 

setting 𝜆𝜆 = 1600 for the smoothing parameter used in the two-sided H-P filter, known values of 

the filter’s terms allow the policy rule to be implemented in real time.  Apart from estimating 

trend velocity by a different technique than that used by Orphanides and Porter (2000), however, 

(2) shares the same general features of (1) as well as the original model developed by Hallman et 

al. (1991).  The two equations do differ, however, in one important respect: NGDP targeting, as 

expressed in (2), does not require an independent estimate of potential output.11  Nonetheless, the 

relationship expressed in (2) suggests setting a target path for nominal spending that implies a 

                                                        
10 Dueker (1993) addresses this same problem of variations in velocity for NGDP targeting by 
re-estimating McCallum’s (1988) model with time-varying parameters. 
 
11 As noted by Orphanides and van Norden (2002), problems associated with estimated potential 
output and, hence, the output gap in real time also can undermine the practical usefulness of a 
Taylor (1993) rule. 
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reference value for Divisia money, which can then be used to make adjustments to monetary 

policy that, over time, direct the actual value for NGDP towards the target. 

 

3. The Data 

Before proceeding to the empirical work, a brief discussion of the data is in order.  Constructing 

aggregate data for the Euro Area is complicated by at least two considerations.  First, the 

composition of the Euro Area has changed as new countries have joined the European Union 

(EU): from an initial membership of 12 in 1999, the EU is now represented by 27 countries.  

Only 19 of these members, however, use the Euro as a common currency.  Apart from the abrupt 

shifts in the levels of aggregated data as new countries entered the EU, a second consideration is 

how the levels of output and prices for individual member countries should be weighted to create 

single aggregate measures for the Euro Area.  Currently, measures of real and nominal GDP and 

the GDP deflator are published on the basis of the 12 early entrants to the EU as well as broader 

groups that include later entrants.  The ECB’s preferred measure of inflation, however, is based 

on the Harmonized Index of Consumer Prices (HICP), which is available only for larger groups 

of EU members. 

 Darvas (2014) faced the same issues when constructing Divisia monetary aggregates for 

the Euro Area.12  As detailed in the Appendix to his paper, Darvas constructed Divisia M1, M2 

and M3 on the basis of a constant-composition of 12 countries as well as a changing-composition 

of all countries using the Euro.  The aggregates based on the 12 initial countries were constructed 

to avoid the problem of abrupt shifts in their levels as EU membership expanded.  In contrast, the 

                                                        
12 Barnett (2003, 2007) addresses the issues associated with aggregating monetary data across 
heterogenous countries.  Work on the empirical properties of Divisia aggregates for the Euro 
Area includes Wesche (1997), Reimers (2002), and Stracca (2004). 
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changing-composition aggregates potentially faced the problem of levels shifts but had the 

advantage of being more coherent with the HICP and expanding scope of output as new 

countries entered the EU.  After recognizing that the countries that joined the EU between 2007 

and 2014 represented only 1.5 percent of Euro Area M3, Darvas (2015) conducted his 

subsequent empirical work on the basis of the constant-composition monetary data that match 

compatible 12-country measures of output and the GDP deflator.  In what follows, benchmark 

results are based on the same 12-country, constant-composition sample.  Additional results, 

however, use the changing-composition series instead, both to check the robustness of the main 

findings and to facilitate comparison between results based on the GDP deflator and those 

derived using the HICP.  Data on all three of the Divisia monetary aggregates were calculated by 

Darvas (2014) and are updated and provided by Bruegel.13 

 Darvas’ (2014) Table 1 shows the compositions of the three monetary aggregates.  As 

with the Federal Reserve’s monetary data, M1 represents a narrow transactions aggregate.  M2 

broadens coverage by adding savings and time deposits typically held by consumers.  M3 

expands still further by adding to M2 accounts more associated with business transactions.  After 

measures of velocity were calculated for each Divisia monetary aggregate, trend values were 

estimated using the one-sided H-P filter; these measures of trend velocity are shown in Figure 2.  

The figure reveals slow-moving downward trends in velocity for all three aggregates which, if 

not accounted for, would be likely to undermine any links between the quantity of money and a 

nominal goal variable such as the price level or nominal spending.14  The figure also shows, 

                                                        
13 https://www.bruegel.org/publications/datasets/divisia-monetary-aggregates-for-the-euro-area/ 
 
14 Reynard (2007) finds that any attempt to discover long-run linkages between money and prices 
in the United States, Switzerland, and the Euro Area must account for slow-moving trends in 
velocity. 
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however, that movements in velocity are smooth enough to allow the trend generated by the one-

sided H-P filter to track them closely, even in real time. 

 

4. Evaluating the Performance of a Rule 

The important characteristic of any rule based on (1) or (2) is whether its guidance will tend to 

return the goal variable back toward a target path.  To examine this question in the original P-star 

model, Hallman et al. (1991) regressed the change in inflation on four of its own lags and the 

lagged value of the price gap.  They defined the price gap as the difference between the natural 

logarithms of the target price level 𝑃𝑃"∗ and the actual price level 𝑃𝑃".  The target price level is 

determined by (1) where trend velocity 𝑉𝑉"∗ and potential real GDP 𝑄𝑄"∗ are represented by the 

values generated by the one-sided H-P filter.  After taking logs, values for the target price level 

and the actual price level are represented by the lower-case variables 𝑝𝑝"∗ and 𝑝𝑝".  A positive and 

significant coefficient 𝛾𝛾 on the price-gap variable in the regression equation 

∆6𝑝𝑝" = 𝛼𝛼 + 𝛽𝛽:∆6𝑝𝑝";: + 𝛽𝛽6∆6𝑝𝑝";6 + 𝛽𝛽<∆6𝑝𝑝";< + 𝛽𝛽=∆6𝑝𝑝";= + 𝛾𝛾(𝑝𝑝";:∗ − 𝑝𝑝";:) + 𝜀𝜀" (3) 

indicates that inflation accelerates when the target value for the price level is greater than the 

actual value and, conversely, that inflation will tend to decline when the target value for the price 

level is below the actual value.15 

 Panel A of Table 1 shows results when (3) is estimated over a sample of quarterly data 

that spans 2001:1 through 2019:4.16  The starting date is determined by the availability of 

                                                        
15 In estimating the parameters of (3), following Hallman et al. (1991), quarterly changes in the 
inflation rate are multiplied by 400 so that they are expressed in annual percentage points and, 
similarly, the price gap is multiplied by 100 so that it is expressed in percentage points. 
 
16 Following Darvas (2014, 2015), end-of-quarter observations for Divisia money growth are 
taken from the underlying monthly series.  The quarterly series for real GDP and the GDP 
deflator are from the Eurostat database. 
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Darvas’ (2014) series on Divisia money; the ending date is chosen to avoid, in these benchmark 

results, possible distortions associated with the Covid-19 pandemic.  Consistent with the 

appearance of real GDP in (1), the GDP deflator is used to measure the price level, and all data 

are for the constant-composition of the 12 original Euro Area countries.  For each of the three 

monetary aggregates, the coefficient on the lagged price gap, while positive, is small and 

statistically insignificant.  As such, these results provide only weak evidence that inflation 

accelerates when the gap is positive and decelerates when the gap is negative.  The behavior 

implies the actual value of the GDP deflator will not converge, reliably and quickly, to the long-

run target defined in (1). 

 Panel B of Table 1 continues to focus on the 2001:1-2009:4 sample period, with the GDP 

deflator measuring prices, but uses data for the changing-composition aggregates for all 

countries using the Euro.  To save space, only the estimated coefficients on the price gap are 

shown, but the regression continues to include a constant and four lags of the dependent variable.  

The results, showing positive, but small and statistically insignificant estimates for all thee 

Divisia monetary aggregates, confirm the robustness of the findings to the choice between the 

changing and constant-composition aggregates.  Use of the changing-composition aggregates 

also allows (3) to be estimated using data on Euro Area base money.17  In this case and the three 

other experiments that follow, the gap associated with the monetary base is small and 

insignificant. 

 More encouraging results appear, however, in Panels C and D of Table 1.  In Panel C, the 

HICP replaces the GDP deflator in measuring the log price level 𝑝𝑝".  Because the consumer price 

                                                        
17 Again, end-of-quarter observations are used to construct the series for base money.  These data 
come from the ECB’s Statistical Data Warehouse. 
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index tracks the cost of assembling a fixed basket of consumption goods, the HICP lacks a 

corresponding (dual) quantity index; therefore, while real GDP is still used to measure 𝑄𝑄"∗ in (1) 

and 𝑝𝑝"∗ in (3), the lack of coherence between the HICP and the companion quantity aggregate 

should be noted.  Despite this mismatch, the estimated coefficient on the lagged price gap for all 

three Divisia monetary aggregates becomes noticeably larger and, for Divisia M1, turns 

statistically significant as well.  These results grow even stronger, in Panel D, when the sample is 

extended through 2021:1, encompassing the period of severe economic disruption caused by the 

Covid-19 pandemic: With the longer sample, price gaps based on all three Divisia monetary 

aggregates enter significantly. 

 Finally, visual inspection of Figure 2 suggests a moderation in the downward long-run 

trends in Divisia monetary velocity starting around 2011.  Although the one-sided H-P filter is 

designed specifically to adapt to this shifting trend, the final Panel E of Table 1 checks the 

robustness of the previous results when the estimation period begins in 2011:1.  To cope with the 

diminished sample size, the sample is allowed to run through 2021:1 and only two lags of the 

independent variable are included in the regression.  Price gaps based on all three Divisia 

aggregates, but not the monetary base, continue to enter the model with large and statistically 

significant coefficients. 

 Taken together, the results from Table 1 suggest that changes in Divisia money relative to 

trends in velocity and real GDP are followed reliably by changes in the price level when the 

latter is measured by the HICP but not the GDP deflator.  In light of these mixed results, the 

same regression also can be applied to the case where the monetary policy target is nominal GDP 

rather than the price level.  In this case, the dependent variable is the change in the growth rate of 
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nominal GDP and the gap variable is defined as the difference between the log of the target value 

for NGDP based on (2) and the actual value for NGDP, represented by 𝑦𝑦"∗ and 𝑦𝑦" in 

∆6𝑦𝑦" = 𝛼𝛼 + 𝛽𝛽:∆6𝑦𝑦";: + 𝛽𝛽6∆6𝑦𝑦";6 + 𝛽𝛽<∆6𝑦𝑦";< + 𝛽𝛽=∆6𝑦𝑦";= + 𝛾𝛾(𝑦𝑦";:∗ − 𝑦𝑦";:) + 𝜀𝜀". (4) 

 Table 2 shows that in contrast to the case of the price level, the results for nominal GDP 

indicate a large, positive, and significant coefficient on the lagged value of the nominal income 

gap, which is robust to choices among the three Divisia monetary aggregates, the use of a 

constant or changing-composition aggregates for Divisia money and NGDP, or the sample 

period considered.  These results for the Euro Area echo those derived previously, for the United 

States, in Belongia and Ireland (2017).  They indicate that the Divisia monetary aggregates can 

serve as useful reference variables for monetary policy, even when interest rates are constrained 

by the zero lower bound, especially if nominal income replaces the price level in defining the 

central bank’s stabilization objective. 

 

5. Identifying a Reference Path for Money 

If a model is to be successful in achieving its nominal objective it must identify a specific path 

for a monetary aggregate that will move the goal variable to its target value.  Because the 

regression results for nominal GDP provide the strongest support for this Quantity Theoretic 

prediction, attention is focused on target values for the money supply when this framework is 

directed to targeting nominal income.  To this end, (2) can be rearranged to isolate a reference 

path for the money supply that is consistent with an objective for NGDP.  This expression can be 

rewritten as 

𝑀𝑀"∗ =
𝑌𝑌"C

𝑉𝑉"∗
, (5) 
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where 𝑌𝑌"C is the target value for nominal GDP and, as before, 𝑉𝑉"∗ is the estimated trend velocity 

of the Divisia monetary aggregate.  The expression shows that, once trend values for velocity 

have been estimated and a target path for nominal spending established, quantitative reference 

values for the money supply consistent with this target can be calculated. 

 The top panel of Figure 3 plots the actual series of the logarithm of nominal GDP in the 

12 original Euro Area countries against a trend determined by fitting a least-squares regression 

on a constant and a time trend over the full, 2001:1-2021:1, sample period.  The bottom panel, 

meanwhile, shows percentage-point deviations of nominal spending from this trend.  If the trend 

line in Figure 3 is interpreted as a target path for nominal GDP, (5) can be used to derive 

reference values for the three Divisia monetary aggregates that would be consistent with this 

nominal policy goal.  Once the reference paths for money implied by (5) have been calculated, 

money gaps – the percentage-point difference between the actual value of a monetary aggregate 

and the reference value – can be constructed as well. 

 Since the results in Panel B of Table 2 show clearly that the strong statistical 

relationships that link Divisia money to nominal spending do not extend to the monetary base, it 

is necessary to emphasize how information in the Divisia money gaps – which can be influenced 

by, but are not under the direct control of the ECB – might be used as part of a revitalized “two-

pillar strategy.”  ECB (1999, p.48) officials themselves provide specific guidance along these 

lines, emphasizing that 

… the concept of a reference value does not entail a commitment on the part of 
the Eurosystem to correct deviations of monetary growth from the reference value 
over the short term.  Interest rates will not be changed “mechanistically” in 
response to such deviations in an attempt to return monetary growth to the 
reference value.  Therefore, the euro area monetary aggregate for which the 
reference value is announced does not need to be controllable in the short run, 
using a short-term nominal interest rate influenced closely by the Eurosystem.  
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This is one of the main differences between setting a reference value and 
announcing an intermediate monetary target. 
 

ECB (1999, p.49) officials go on to explain: 

The reference value will help to inform and present interest rate decisions aimed 
at maintaining price stability over the medium term.  Therefore, in the first 
instance, a deviation of monetary growth from the reference value will prompt 
further analysis to identify and interpret the economic disturbance that caused the 
deviation.  If this analysis suggests that the disturbance identified indeed points to 
a threat to price stability, monetary policy would respond in a manner appropriate 
to counter this risk.  The relationship between actual monetary growth and the 
reference value will therefore be regularly and thoroughly analysed by the 
Governing Council.  The results of this analysis and its impact on monetary policy 
decisions will be explained to the public. Through this process monetary policy 
decision-making will be made both clearer and more transparent. 
 

In this spirit, readings on the Divisia money gaps could be used to perform a “cross-check” 

against the macroeconomic analysis that regularly informs meeting-by-meeting policy decisions 

– decisions that traditionally have focused on settings for the Bank’s short-term policy rates but 

have over the past decade expanded to include decisions about the scale and scope of large-scale 

asset purchase programs and the use of other “unconventional” monetary policy tools.  Positive 

money gaps would be interpreted as signaling a balance of risks tilted towards higher inflation, 

while negative money gaps would be taken as a warning that further stimulus – through lower 

policy rates and/or larger asset purchases – might be needed to offset deflationary threats. 

 To illustrate this point, Figure 4 displays gaps for each of the three Divisia monetary 

aggregates.  They indicate considerable variation in the thrust of monetary policy over the 20-

year period.  From the viewpoint of all three aggregates, monetary policy was restrictive before 

2005, expansionary from 2005 through 2010, contractionary from 2011 through 2015, roughly 

neutral until 2018, and expansionary from 2018 through the onset of the Covid crisis in 2020.  

Because the regression results from above draw strong and significant links between movements 

in Divisia money and nominal GDP, these results suggest, in particular, that the ECB could have 
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made better use of its second pillar to justify more aggressive policy easing once its policy rates 

hit the zero lower bound in 2012. 

 To make this point more forcefully, Figure 5 illustrates the behavior of several alternative 

indicators of the stance of the ECB’s monetary policies.  The figure’s top panel plots the path for 

the Bank’s Deposit Facility Rate.  Although, by this measure, the ECB eased policy aggressively 

in 2008, it reversed course by raising rates twice in 2011.  And while a cumulative increase of 50 

basis points in the Deposit Rate might, by itself, appear innocuous, the coincident, sharp declines 

in all three Divisia monetary gaps might have identified policy mistakes in real time. 

 Similarly, as Lengwiler and Orphanides (2020, p.25) note, even as the Federal Reserve 

continued its large-scale asset purchase programs, the ECB reduced the size of its balance sheet 

by one-third from mid-2012 through 2014.  In the second panel of Figure 5, this shows up in the 

dramatic swing from strongly positive to deeply negative growth in the Euro Area monetary 

base.  The graph shows, more generally, that base money growth is a highly volatile series: It is 

not at all surprising that gaps constructed with it fail to enter significantly into the regressions 

summarized in Tables 1 and 2.  The Divisia money gaps, by contrast, provide a stronger signal 

that the ECB’s policy actions during this period were contractionary. 

 Finally, the bottom panel of Figure 5 plots two series for “shadow” short-term interest 

rates, constructed by Krippner (2015) and Wu and Xia (2020).18  Although the two series, as well 

as the models used to construct them, differ in their details, the basic idea behind them is the 

same: to use information in the term structure of longer-term interest rates to summarize the full 

effects of all of the ECB’s policy actions – conventional and unconventional – on the yield 

                                                        
18 Updated series are available through the authors’ websites at https://www.ljkmfa.com/test-
test/international-ssrs/ and https://sites.google.com/view/jingcynthiawu/shadow-rates. 
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curve.  Both models produce a single indicator – the shadow rate – that tracks actual short-term 

nominal interest rates when they are positive, but can take on negative values when short-term 

rates are constrained by the zero lower bound.  In retrospect, both shadow rates – but especially 

Wu and Xia’s – reveal that ECB policy did not become fully accommodative until after 2015.  

The Divisia money gaps in Figure 4 deliver the same message, but would have signaled a danger 

of contractionary policy from 2011 and 2015 more clearly and in real time. 

 

6. Conclusion 

Monetary policy, when implemented by setting a target for a short-term interest rate, has been 

viewed to be impotent in recent years because interest rates have spent much of their time near 

their zero lower bound.  Although this perceived impotence has led central banks to adopt a 

variety of innovative policy strategies, a second challenge arises in attempting to gauge 

accurately the cumulative effects that all policy levers – conventional and unconventional – are 

having on the economy in real time. 

 More in line with the monetary policy strategies of the late 1970s and early 1980s, but 

also consistent with the European Central Bank’s original “two-pillar” approach, this paper 

focuses alternatively on linkages between the quantity of money and nominal magnitudes often 

regarded as variables a central bank might choose as goals for monetary policy.  Using a 

Quantity Theoretic framework suggested by Working (1923) and applying Barnett’s (1980) 

economic approach to monetary aggregation, the paper illustrates how a central bank could 

derive a “reference path” for a Divisia monetary aggregate that would be consistent with the 

achievement of a long-run nominal objective.  This framework adapts and strengthens the 

“second pillar” of the European Central Bank’s original strategy by outlining procedures through 
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which reference paths for the Divisia monetary aggregates, adapting to shifts in their velocities, 

can be set in real time.  Although implementing the approach would require the ECB to augment 

its existing target for inflation with one for nominal income as well, the results suggest that by 

leaning more heavily on its second, monetary pillar, the ECB could make clear that it can and 

will achieve its stabilization objectives, even when its traditional interest rate policies are 

constrained by the zero lower bound. 
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Table 1. P-Star Regressions for the Price Level 
 
 

A. Dependent Variable: ∆6𝑝𝑝" GDP Deflator, EA12; Sample Period: 2001:1 – 2019:4 
     
 Divisia M1 Divisia M2 Divisia M3  

constant -0.0006 
(0.0) 

-0.0055 
(0.1) 

-0.0176 
(0.2) 

 

∆6𝑝𝑝";: -0.9482 
(8.0) 

-0.9409 
(7.9) 

-0.9399 
(7.9) 

 

∆6𝑝𝑝";6 -0.6052 
(3.8) 

-0.5994 
(3.7) 

-0.5975 
(3.7) 

 

∆6𝑝𝑝";< -0.2563 
(1.6) 

-0.2561 
(1.6) 

-0.2532 
(1.6) 

 

∆6𝑝𝑝";= 0.0052 
(0.0) 

-0.0008 
(0.0) 

-0.0003 
(0.0) 

 

𝑝𝑝";:∗ − 𝑝𝑝";: 0.0506 
(1.5) 

0.0539 
(0.9) 

0.0181 
(0.4) 

 

     
B. Dependent Variable: ∆6𝑝𝑝" GDP Deflator, EA; Sample Period: 2001:1 – 2019:4 
     
 Divisia M1 Divisia M2 Divisia M3 Base Money 

𝑝𝑝";:∗ − 𝑝𝑝";: 0.0418 
(1.2) 

0.0389 
(0.6) 

0.0119 
(0.3) 

0.0021 
(0.3) 

     
C. Dependent Variable: ∆6𝑝𝑝" HICP, EA; Sample Period: 2001:1 – 2019:4 

     
 Divisia M1 Divisia M2 Divisia M3 Base Money 

𝑝𝑝";:∗ − 𝑝𝑝";: 0.1397 
(2.4) 

0.1207 
(1.6) 

0.0962 
(1.3) 

0.0128 
(0.9) 

     
D. Dependent Variable: ∆6𝑝𝑝" HICP, EA; Sample Period: 2001:1 – 2021:1 

     
 Divisia M1 Divisia M2 Divisia M3 Base Money 

𝑝𝑝";:∗ − 𝑝𝑝";: 0.1594 
(2.6) 

0.1552 
(2.0) 

0.1348 
(1.9) 

0.0220 
(1.5) 

     
E. Dependent Variable: ∆6𝑝𝑝" HICP, EA; Sample Period: 2011:1 – 2021:1 

     
 Divisia M1 Divisia M2 Divisia M3 Base Money 

𝑝𝑝";:∗ − 𝑝𝑝";: 0.3121 
(2.5) 

0.3917 
(2.9) 

0.3435 
(2.9) 

0.0243 
(1.5) 

Note: Absolute values of t-statistics are in parentheses below each estimated coefficient.  All 
regressions include a constant and four lags of the dependent variable, except in panel E, where 
the regression includes a constant and two lags of the dependent variable. 
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Table 2. P-Star Regressions for Nominal Income 
 
 

A. Dependent Variable: ∆6𝑦𝑦" Nominal GDP, EA12; Sample Period: 2001:1 – 2019:4 
     
 Divisia M1 Divisia M2 Divisia M3  

constant 0.2510 
(1.1) 

0.2946 
(1.2) 

0.1819 
(0.7) 

 

∆6𝑦𝑦";: -0.3696 
(3.2) 

-0.2607 
(2.3) 

-0.2055 
(1.7) 

 

∆6𝑦𝑦";6 -0.2037 
(1.8) 

-0.0597 
(0.5) 

-0.0291 
(0.2) 

 

∆6𝑦𝑦";< -0.1792 
(1.6) 

-0.0383 
(0.3) 

-0.0298 
(0.2) 

 

∆6𝑦𝑦";= 0.0060 
(0.1) 

0.1077 
(0.9) 

0.1005 
(0.8) 

 

𝑦𝑦";:∗ − 𝑦𝑦";: 0.4604 
(4.9) 

0.6718 
(4.0) 

0.4371 
(2.9) 

 

     
B. Dependent Variable: ∆6𝑦𝑦" Nominal GDP, EA; Sample Period: 2001:1 – 2019:4 
     
 Divisia M1 Divisia M2 Divisia M3 Base Money 

𝑦𝑦";:∗ − 𝑦𝑦";: 0.4089 
(4.6) 

0.6096 
(3.9) 

0.4006 
(2.8) 

0.0042 
(0.2) 

     
C. Dependent Variable: ∆6𝑦𝑦" Nominal GDP, EA12; Sample Period: 2001:1 – 2021:1 

     
 Divisia M1 Divisia M2 Divisia M3  

𝑦𝑦";:∗ − 𝑦𝑦";: 1.1533 
(3.6) 

1.6063 
(3.2) 

1.2914 
(2.6) 

 
 

     
D. Dependent Variable: ∆6𝑦𝑦" Nominal GDP, EA12; Sample Period: 2011:1 – 2021:1 

     
 Divisia M1 Divisia M2 Divisia M3  

𝑦𝑦";:∗ − 𝑦𝑦";: 2.4958 
(3.8) 

2.2879 
(3.6) 

2.2734 
(3.7) 

 
 

Note: Absolute values of t-statistics are in parentheses below each estimated coefficient.  All 
regressions include a constant and four lags of the dependent variable, except in panel D, where 
the regression includes a constant and two lags of the dependent variable. 
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Figure 1. Euro Area Divisia Money Growth 
 

 
 

 
 

 
 

Note: Panels plot year-over-year growth rates of the Divisia monetary aggregates for the 12 
original Euro Area members compiled by Darvas (2014). 
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Figure 2. Actual and Trend Velocities for Divisia Money 
 

 
 

 
 

 
 

Note: Panels plot the actual (solid blue line) and trend (dashed red line) values of the velocity of 
the indicated Divisia monetary aggregate for the 12 original EA members. 
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Figure 3. Euro Area Nominal GDP and Trend 
 

 
 

 
 

Note: The top panel plots the natural logarithm of nominal GDP for the original 12 Euro Area 
members (solid blue line) together with a linear trend (dashed red line).  The bottom panel plots 
the percentage deviation of nominal GDP from trend. Data source: Eurostat. 
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Figure 4. Divisia Money Gaps for a Nominal GDP Target 
 

 
 

 
 

 
 

Note: Panels plot the percentage-point deviation between the actual value of the indicated 
Divisia monetary aggregate and the reference value set to achieve a target path for nominal GDP. 
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Figure 5. Alternative Monetary Policy Indicators 
 

 
 

 
 

 
 

Notes: The top two panels plot the ECB’s deposit facility interest rate and the year-over-year 
growth rate of the monetary base. Source: ECB Statistical Data Warehouse. The bottom panels 
plot Krippner (2015) and Wu and Xia’s (2020). series for the shadow short-term interest rate. 
 
 


